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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-8,10,11,13-17,23 and 26-35 are rejected under 35 U.S.C. 102(b) as 
being unpatentable by Hiratsuka (6, 1 1 9,245). 

As to claim 1 , Hiratsuka discloses a data storage and retrieval system operating 
on a host computer, the data storage and retrieval system comprising: 

a sparing system configured to replace defective memory sections of a memory 
device with replacement memory sections of the memory device (column 2, lines 31- 
41); and 

an error correction code system configured to encode data with an error 
correction code, store the data into the memory device, and decode the encoded data 
with the error correction code to retrieve the data from the memory device (column 5, 
lines 46-53). 

As to claim 2, Hiratsuka discloses the data storage and retrieval system of claim 
1, where the sparing system comprises a sparing table stored on the host computer 
(column 5, lines 54-57). 



Application/Control Number: 10/725,855 Page 3 

Art Unit: 2113 

As to claim 3, Hiratsuka discloses the data storage and retrieval system of claim 
1, where the sparing system comprises a sparing table stored in the memory device 
(Figure 15, column 7, lines 34-37). 

As to claim 4, Hiratsuka discloses the data storage and retrieval system of claim 
1 , where the sparing system comprises a sparing table comprising entries obtained from 
a tester that tests the memory device (column 7, lines 16-67). 

As to claim 5, Hiratsuka discloses the data storage and retrieval system of claim 
1, where the sparing system comprises a sparing table comprising entries obtained from 
the sparing system that is configured to test the memory device to obtain the entries for 
the sparing table (column 7, lines 16-67). 

As to claim 6, Hiratsuka discloses the data storage and retrieval system of claim 
1 , where the sparing system comprises a sparing table, and the sparing system and the 
error correction code system are configured to update the sparing table as defective 
memory sections are detected in the memory device (column 7, lines 46-53). 

As to claim 7, Hiratsuka discloses the data storage and retrieval system of claim 
1 , where the sparing system comprises a sparing table and the error correction code 
system is configured to detect defective memory sections in the memory device, and 
the sparing system is configured to update the sparing table with address locations of 
the detected defective memory sections in the memory device (column 5, lines 54-57 & 
column 7, lines 46-53). 

As to claim 8, Hiratsuka discloses the data storage and retrieval system of claim 



7, where the error correction code system is configured to correct errors in a 



selected 
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memory section of the memory device, count the errors to obtain an error count and 
compare the error count to a threshold value to establish if the selected memory section 
is defective (column 7, lines 38-67). 

As to claim 10, Hiratsuka discloses the data storage and retrieval system of claim 
1 , where the error correction code system is configured to encode and decode all data 
stored in the memory device (column 5, lines 46-53). 

As to claim 12, Hiratsuka discloses the data storage and retrieval system of claim 
.1, where the error correction code system is configured to encode and decode selected 
data stored in the memory device (column 5, lines 46-53). 

As to claim 13, Hiratsuka discloses a host computer, comprising: 

memory storing instructions to provide an error correction code and to replace 
defective memory sections of a storage device with spare memory sections of the 
storage device (column 7, lines 38-53); and 

a processor that executes the instructions to encode and decode data stored in 
the storage device with the error correction code and to replace addresses of defective 
memory sections with addresses of spare memory sections, where the addresses of the 
spare memory sections are provided to the storage device during data transfers 
between the storage device and the host computer (column 7, lines 54-67). i 

As to claim 14, Hiratsuka discloses the host computer of claim 13, where the 
processor executes instructions to replace addresses before the processor executes 
instructions to encode and decode data with the error correction code during data 
transfers (column 7, lines 16-30). 
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As to claim 15, Hiratsuka discloses the host computer of claim 13, where the 
processor executes instructions to encode data with the error correction code before the 
processor executes instructions to replace addresses during a write operation (column 
1, lines 51-61). 

As to claim 16, Hiratsuka discloses the host computer of claim 13, where the 
processor executes instructions to provide sequential address data transfers between 
the storage device and the host computer (column 2, lines 31-41). 

As to claim 17, Hiratsuka discloses the host computer of claim 16, where the 
sequential address data transfers are divided into sub-transfers around addresses of 
defective memory sections that are replaced with addresses of spare memory sections 
(column 2, lines 31-41). 

As to claim 23, Hiratsuka discloses a computer system, comprising: 

means for correcting errors in data retrieved from a storage style memory device 
(column 5, lines 46-53); 

means for identifying defective sections of memory in the storage style memory 
device, where the defective sections of memory provide more errors than a 
predetermined threshold value (column 7, lines 54-67); and 

means for sparing the defective sections of memory with replacement sections of 
memory in the storage style memory device (column 7, lines 63-66). 

As to claim 26, Hiratsuka discloses the computer system of claim 23, where the 
means for identifying comprises: 
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means for counting the number of errors in a selected section of memory in the 
storage style device (columns 7-8, lines 67-3); 

means for comparing the number of errors to the predetermined threshold value 
to obtain a compare result (column 8, lines 3-8); and 

means for indicating if the selected section of memory is defective based on the 
compare result (column 8, lines 8-11). 

As to claim 27, Hiratsuka discloses the computer system of claim 23, where the 
means for identifying comprises: 

means for storing an address location of one of the defective sections (column 
14, lines (column 8, lines 8-11); and 

means for storing an address location of one of the replacement sections, where 
the address location of one of the replacement sections corresponds to the address 
location of one of the defective sections (column 7, lines 1 0-1 5). 

As to claim 28, Hiratsuka discloses the computer system of claim 27, where the 
means for sparing comprises means for replacing the address location of one of the 
defective sections with the corresponding address location of one of the replacement 
sections during data transfers between the computer system and the storage style 
memory device (column 7, lines 31-37). 

As to claim 29, Hiratsuka discloses a computer-readable medium having 
computer-executable instructions for performing a method comprising: 
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replacing addresses for defective memory sections in a memory device with 
addresses for replacement memory sections in the memory device (column 2, lines 31- 
41); 

providing the addresses for the replacement memory sections to the memory 
device during read and write operations with the memory device (column 7, lines 31-37; 

encoding original data with an error correction code to write encoded data into 
the memory device (column 5, lines 46-48); and 

decoding data retrieved from a selected memory section of the memory device 
with the error correction code (column 5, lines 49-53). 

As to claim 30, Hiratsuka discloses the method of claim 29, comprising: 

maintaining a table of the addresses for defective memory sections and the 
addresses for replacement memory sections (column 5, lines 54-57 & column 7, lines 
34-37); and 

searching the table to match original addresses with the addresses for defective 

memory sections (column 7, lines 23-37). 

As to claim 31, Hiratsuka discloses the method of claim 29, comprising: 
updating a table with new addresses for defective memory sections (column7, 

lines 11-15); and 

assigning new addresses for replacement memory sections that correspond with 
the new addresses for defective memory sections (column 7, lines 16-30). 

As to claim 32, Hiratsuka discloses the method of claim 29, comprising: 
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counting errors in the data retrieved from the selected memory section to obtain 
an error count (columns 7-8, lines 67-3); 

comparing the error count to error correction capabilities of the error correction 
code (column 8, lines 3-8); and 

indicating the selected memory section is defective if the number of errors 
exceeds a predetermined portion of the error correction capabilities (column 8, lines 8- 
11). 

As to claim 33, Hiratsuka discloses a method for storing and retrieving data, 
comprising: 

providing a host computer and a storage style memory device (Figure 1 .1 10 & 
column 6, lines 16-18); 

providing computer-executable sparing instructions and error correction code 
instructions (column 7, lines 38-45); 

sparing out sections of memory in the storage style memory device by executing 
the sparing instructions on the host computer (column 7, lines 54-67); and 

encoding and decoding data stored in the storage style memory device with an 
error correction code by executing the error correction code instructions on the host 
computer (column 5, lines 46-53). 

As to claim 34, Hiratsuka discloses the method of claim 33, comprising: 

detecting grown defective sections of memory in the storage style memory 
device (column 7, lines 54-63); and 



Application/Control Number: 10/725,855 Page 9 

Art Unit: 2113 

sparing out the detected grown defective sections of memory (column 7, lines 63- 

67). 

As to claim 35, Hiratsuka discloses the method of claim 33, comprising: 
encoding only selected data (column 5, lines 46-48); and 
decoding only the encoded data stored in the storage style memory device 
(column 5, lines 49-53). 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 



Hiratsuka taken in view of Martyn Riley (Non patent literature). 
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Hiratsuka discloses a data storage retrieval system operating on a host computer 
that provides a sparing system configured to replace defective memory sections of a 
memory device with replacement memory sections of the memory device (see claim 
rejection 1). Error correction code is used to encode and decode that data while the 
system stores and retrieves that data from the memory (see claim rejection 1). 
Hiratsuka fails to disclose wherein the error correction code is a Reed-Solomon error 
correction code. 

Martyn Riley discloses an introduction to error correction codes with a wide range 
of applications in digital communications and storage (Page 1, lines 4-5). Martyn Riley 
does disclose wherein the error correction code is a Reed-Solomon error correction 
code (Page 1 , lines 4-5) 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Hiratsuka's error correction code with Martyn Riley's 
Reed-Solomon error correction code. A person of ordinary skill in the art would have 
been motivated to make the modification because Reed-Solomon codes can provide 
recovery for data that has encounter an error during transmission or while being stored 
(Martyn Riley: Page 1, lines 5-15). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hiratsuka 
taken in view of Weng (5,428,630). 

As to claim 9, Hiratsuka the data storage and retrieval system of claim 7, where 
the error correction code system is configured to correct errors in a selected! memory 
section of the memory device, count the errors to obtain an error count and compare the 
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error count to a threshold value to establish if the selected memory section is defective 
(see claim rejection 8). Hiratsuka fails to disclose wherein the threshold value is greater 
than 50% of a power of the error correction code. 

Weng discloses a method and system for verifying the integrity of data written to 
a memory (Abstract, lines 1-2). The data is encoded and stored with error correction 
symbols in the memory and errors are detected when the decoder generates an error 
signal when the number of errors is greater than predetermined threshold number 
(Abstract, lines 8-19). Weng does disclose wherein the threshold value is greater than 
50% of a power of the error correction code (column 8, lines 49-56 & column 9, lines 10- 
20) 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Hiratsuka's threshold value with Weng's threshold 
value greater that 50% of a power of the correction code. A person of ordinary skill in 
the art would have been motivated to make the modification because a greater 
threshold allows for more data to be corrected and inturn less data is lost (Weng: 
column 9,lines 12-20). 

Claims 18,19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hiratsuka taken in view of Tsunoda (2003/0028733). 

As to claim 18, Hiratsuka discloses a host computer, comprising: memory storing 
instructions to provide an error correction code and to replace defective memory 
sections of a storage device with spare memory sections of the storage device; and a 
processor that executes the instructions to encode and decode data stored in the 
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storage device with the error correction code and to replace addresses of defective 
memory sections with addresses of spare memory sections, where the addresses of the 
spare memory sections are provided to the storage device during data transfers 
between the storage device and the host computer (see claim 13 rejection). Hiratsuka 
fails to disclose wherein the memory stores instructions for a digital camera and the 
processor executes the instructions to perform functions of the digital camera. 

Tsunoda discloses an ECC control circuit in the memory interface control unit 
that checks whether an errors is present or not in data read from the memory, and 
corrects the data if an error is present. Tsunoda also discloses if a sector as a target for 
reading is a failed sector, an alternative sector control circuit detects an alternative 
sector as a target for reading, and data is read from the detected alternative sector 
(Page 7, 0097, lines 11-18). Tsunoda does disclose wherein the memory stores 
instructions for a digital camera and the processor executes the instructions to perform 
functions of the digital camera (Page 6, U 0096, lines 16-19). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Hiratsuka's memory storing instructions with 
Tsunoda's memory that stores instructions for a digital camera. A person of ordinary 
skill in the art would have been motivated to make the modification because; if a sector 
in the memory is bad the alternative sector control circuit will provide a alternative sector 
to read or write data to (Tsunoda: Page 7, ^ 0097, lines 24-28) 
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As to claim 19, Hiratsuka discloses a host computer, comprising: memory storing 
instructions to provide an error correction code and to replace defective memory 
sections of a storage device with spare memory sections of the storage device; and a 
processor that executes the instructions to encode and decode data stored in the 
storage device with the error correction code and to replace addresses of defective 
memory sections with addresses of spare memory sections, where the addresses of the 
spare memory sections are provided to the storage device during data transfers 
between the storage device and the host computer (see claim 13 rejection). \ Hiratsuka 
fails to disclose wherein the memory stores instructions for a personal digital assistant 
and the processor executes the instructions to perform functions of the personal digital 
assistant. 

Tsunoda discloses an ECC control circuit in the memory interface control unit 
that checks whether an errors is present or not in data read from the memory, and 
corrects the data if an error is present. Tsunoda also discloses if a sector as a target for 
reading is a failed sector, an alternative sector control circuit detects an alternative 
sector as a target for reading, and data is read from the detected alternative sector 
(Page 7, 0097, lines 11-18). Tsunoda does disclose wherein the memory stores 
instructions for a personal digital assistant and the processor executes the instructions 
to perform functions of the personal digital assistant. (Page 6, 0096, lines 16-19). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Hiratsuka's memory storing instructions with 
Tsunoda's memory that stores instructions for a personal digital assistant. A person of 
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ordinary skill in the art would have been motivated to make the modification because if a 
sector in the memory is bad the alternative sector control circuit will provide a alternative 
sector to read or write data to (Tsunoda: Page 7, U 0097, lines 24-28) 

As to claim 20, Hiratsuka discloses a host computer, comprising: memory storing 
instructions to provide an error correction code and to replace defective memory 
sections of a storage device with spare memory sections of the storage device; and a 
processor that executes the instructions to encode and decode data stored in the 
storage device with the error correction code and to replace addresses of defective 
memory sections with addresses of spare memory sections, where the addresses of the 
spare memory sections are provided to the storage device during data transfers 
between the storage device and the host computer (see claim 13 rejection). Hiratsuka 
fails to disclose wherein the storage device comprises a magnetic random access 
memory. 

Tsunoda discloses an ECC control circuit in the memory interface control unit 
that checks whether an errors is present or not in data read from the memory, and 
corrects the data if an error is present. Tsunoda also discloses if a sector as a target for 
reading is a failed sector, an alternative sector control circuit detects an alternative 
sector as a target for reading, and data is read from the detected alternative sector 
(Page 7, 0097, lines 1 1-18). Tsunoda does disclose wherein the storage device 
comprises a magnetic random access memory (Page 10, U 0124, lines 9-12). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Tsunoda's MRAM in place of Hiratsuka's flash 
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memory. A person of ordinary skill in the art would have been motivated to make the 
modification because MRAM is also non-volatile, meaning it can be used to replace 
Flash and unlike Flash, MRAM does not degrade during writing, nor is it slower to write 
than to read. 

Claims 21 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hiratsuka taken in view of Kleveland (2003/01 15518). 

As to claim 21, Hiratsuka discloses a host computer, comprising: memory storing 
instructions to provide an error correction code and to replace defective memory 
sections of a storage device with spare memory sections of the storage device; and a 
processor that executes the instructions to encode and decode data stored in the 
storage device with the error correction code and to replace addresses of defective 
memory sections with addresses of spare memory sections, where the addresses of the 
spare memory sections are provided to the storage device during data transfers 
between the storage device and the host computer (see claim 13 rejection). Hiratsuka 
fails to disclose wherein the storage device comprises a phase change random access 
memory. 

Kleveland discloses a memory device and method for redundancy and self repair 
(Abstract, lines 1-2). Kleveland does disclose wherein the storage device comprises a 
phase change random access memory (Page 7, U 0053, lines 14-18). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Kleveland's phase change random access memory 
in place of Hiratsuka's flash memory. A person of ordinary skill in the art would have 
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been motivated to make the modification because phase change random access 
memories are a well-known alternative (Kleveland: Page 7, U 0053, lines 14-18). 

As to claim 22, Hiratsuka discloses a host computer, comprising: memory storing 
instructions to provide an error correction code and to replace defective memory 
sections of a storage device with spare memory sections of the storage device; and a 
processor that executes the instructions to encode and decode data stored in the 
storage device with the error correction code and to replace addresses of defective 
memory sections with addresses of spare memory sections, where the addresses of the 
spare memory sections are provided to the storage device during data transfers 
between the storage device and the host computer (see claim 13 rejection). ! Hiratsuka 
fails to disclose wherein the storage device comprises a probe-based memory. 

Kleveland discloses a memory device and method for redundancy and self repair 
(Abstract, lines 1-2). Kleveland does disclose wherein the storage device comprises a 
probe-based memory (Page 7, U 0053, lines 14-18). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Kleveland's probe-based memory in place of 
Hiratsuka's flash memory. A person of ordinary skill in the art would have been 
motivated to make the modification because probe-based memories are a well-known 
alternative (Kleveland: Page 7, U 0053, lines 14-18). 

Claims 24 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hiratsuka taken in view of Buternowsky (5,809,090). 
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As to claim 24, Hiratsuka discloses a data storage retrieval system that provides 
a sparing system configured to replace defective memory sections of a memory device 
with replacement memory sections of the memory device when the defective sections of 
the memory provide.more errors than a predetermined threshold value (see claim 
rejection 23). Hiratsuka also discloses correcting errors in data retrieved from the 
memory device. Hiratsuka fails to disclose wherein the means for correcting errors 
comprises a multiple-bit per symbol error correction code. 

Buternowsky discloses a communication system wherein response signals are in 
the form of digital packets, including forward error correction encoding and digital 
symbols that each consists of predetermined number of bits (Abstract, lines 3-5). 
Buternowsky does disclose wherein the means for correcting errors comprises a 
multiple-bit per symbol error correction code (column 6, lines 23-24). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Hiratsuka's error correction code with 
Buternowsky's multiple-bit per symbol ECCI. A person of ordinary skill in the art would 
have been motivated to make the modification because three bit symbols allow eight 
distinct symbols (Buternowsky: Page 6, lines 24-25). 

As to claim 25, Hiratsuka discloses a data storage retrieval system that provides 
a sparing system configured to replace defective memory sections of a memory device 
with replacement memory sections of the memory device when the defective sections of 
the memory provide more errors than a predetermined threshold value (see claim 
rejection 23). Hiratsuka also discloses correcting errors in data retrieved from the 
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memory device. Hiratsuka fails to disclose wherein the means for correcting errors 
comprises a single-bit per symbol error correction code. 

Buternowsky discloses a communication system wherein response signals are in 
the form of digital packets, including forward error correction encoding and digital 
symbols that each consists of predetermined number of bits (Abstract, lines 3-5). 
Buternowsky does disclose wherein the means for correcting errors comprises a single- 
bit per symbol error correction code (column 6, lines 23-24). 

It would have been obvious to one of ordinary skill in this art at the time of 
invention by applicant to implement Hiratsuka's error correction code with 
Buternowsky's single-bit per symbol ECC scheme. A person of ordinary skill in the art 
would have been motivated to make the modification because having a single-bit 
symbol would reduce the amount of noise during transmission of the error correction 
code (Buternowsky: Page 6, lines 24-25). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Charles Ehne whose telephone number is (571)-272- 
2471. The examiner can normally be reached on Monday-Friday 8:30-5:00.: 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571)-272-3645. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




